Lung Deposition of Alpha1-Proteinase Inhibitor (Human) (A1-PI[H]) Inhalation Solution Using Two Inhalation Modes of the I-neb Adaptive Aerosol Delivery (AAD) System in Healthy Subjects and Subjects with Cystic Fibrosis.
In cystic fibrosis (CF) patients, inhalation of alpha1-proteinase inhibitor (A1-PI) can prevent or slow down persistent infections and reduce the massive ongoing inflammation and excessive levels of NE that destroy the airway epithelium, leading to progressive loss of pulmonary function and death. It is essential for an efficient treatment with inhaled A1-PI that an adequate and reproducible dose is deposited within all regions of the lung. The I-neb AAD System provides two inhalation modes: the Target Inhalation Mode (TIM) and the Tidal Breathing Mode (TBM). Both were compared in this study for their efficiency to deliver A1-PI to the lungs. This was a randomized, open label, cross-over study to investigate the lung deposition of A1-PI in 6 healthy subjects (HS) and 15 CF subjects. The primary endpoint was to evaluate the total lung deposition relative to filling dose of A1-PI inhalation solution using the I-neb AAD System in TIM and in TBM. The main secondary endpoints were extra-thoracic deposition, exhaled drug fraction, nebulizer residue, C/P ratio, and variance of pixel counts. Additional exploratory endpoints were total treatment time and the inhalation time. Radiolabeling was performed considering GMP using a commercially available sterile labeling kit. Radiolabeling was validated using NGI data acquired by gamma scintillation and UV spectrometry. The intrapulmonary deposition (mean ± SD) in CF subjects was 47.0% ± 6.6% and 46.7% ± 10.3% in TIM and TBM, respectively, and in healthy subjects, 50.0% ± 6.7% and 54.8% ± 7.0% in TIM and TBM, respectively. TIM resulted in an approximately 40% lower treatment time (HS 6.4 min vs. 10.3 min, CF 5.3 min vs. 10.7 min) and less extra-thoracic deposition compared to TBM, and showed a higher residue of drug in the nebulizer, compared to TBM. In both groups, inhalation of a single dose of 77 mg of A1-PI was efficient, safe, and well tolerated using TIM and TBM.